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Gertain  physico-chemical  parameters  of  infectious  Bilk  of  the 
Venezuelan  equine  encephalomyelitis  virus  were  determined. 

It  was  established  that  virion.  Bilk  sediments  in  sucrose  gra¬ 
dient  v/ith  sedimentation  coefficient  of  38-40  S.  In  fractiona¬ 
tion  of  Bilk  in  cesium  sulfate  density  gradient,  the  RHA  was 
found  in  one  zone  of  1,66  g/cn<  density.  Electrophoresis  of 
virion  40  S  Bilk  in  3.5%  agarcse-pclyacrylamid  gel  supplied 
additional  information  on  REA  pre parations ,  making  it  possible 
to  determine  the  molecular  weight  of  RBA,  which,  in  several  • 
different  ejraeriments,  varied  within  the  limits  of  4,0  x  10° 
and  4,3  x  10°  daltcns. 


i 


Despite  certain  difficulties  associated  with  obtaining  infectious  RHA 
of  the  arboviruses  (the  presence  of  lipids,  low  content  of  RHA  in  the  virion, 
lability  of  the  RHA),  such  Bilk  has  been  obtained  from  13  different  arboviruses 
of  groups  A  and  B, 

The  object  of  the  present  study  was  to  investigate  certain  of  the  physico¬ 
chemical  parameters  of  the  RHA  of  the  Venezuelan  equine  encephalomyelitis  (VES) 
virus,  which  is  an  arbovirus  of  group  A, 

■Material  and  methods.  The  VISE  virus  ’ised  was  obtained  from  the 
Museum  of  Viral'  Strains,  u.  I,  Ivanovskiy  Institute  of  Virology, 

USSR  Academy  of  Medical  Sciences,  and  subjected  to  periodic  passages 
in  mice.  Infectious  activity  of  the  viruses  was  determined  from 
their  ability  to  form  plaques  under  an  agar  cover  [15].  The  hemag¬ 
glutination  reaction  was  achieved  with  vise  of  the  Clark  ana  Casals 
method  [$]. 

Fibroblasts  of  chicken  embryo  were  prepared  according  to  the  gen¬ 
erally  accepted  method  [2].  The  culture  of  embryo  fibroblast  cells 
was  infected  v/ith  VSS  virus  (5-10  bid.  toxic  units/cell),  treated 
with  actincoycin  (2/tg/ml).  and  combined  with  IP-uridine  {5/tc/ml). 
Eighteen  hours  following  infection,  the  cells  were  removed  by  cen- 
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trix aging  at  3,000  g  for  15  min,  and  the  superfluous  liquid  wa3 
subjected  to  further  cleaning  by  a  aethod  described  earlier  [5], 
The  cleansed  virus  contained  10‘0  -  10^  biol.  toxic  unito/al, 
and  6,400-12,800  units  of  henagglutinating  activity. 

I  tin  iron  the  cleansed  and  H^-uridina-tagged  virus  wan  separated 
with  use  of  triple  boiling  (65°C)  phenol  deproteinizatian  in  the 
presence  of  0.5#  SOS,  using  the  aethod  described  earlier  [1,  4], 
The  tagged  PI 'A  was  separated  froa  the  uninfected  embryo  fibro¬ 
blast  cells,  which  had  been  previously  incubated  v/ith  H^-  or  C^+- 
uridine  (5  p-c/rnl)  for  a  period  of  18-20  hrs.  The  position  of  the 
tagged  283  and  183  RNA  in  the  density  gradients  of  the  saccharose 
was  determined  spectronetrieally. 


Figure  1 .  Sedimentation  profile  of  RKA  separated  from 
purified  virus.  1  -  radioactivity;  2  -  inf  activity: 
a  -  without  treatment  v/ith  RHA-ase.  Positions  of 
tagged  28S  and  18S  RNA  are  shown  with  arrows. 


The  infectious  properties  of  viral  RNA  wore  determined  v/ith  the 
method  of  plaque3  under  an  agar  cover.  The  titration  method  for 
viral  Id! A  has  been  described  in  detail  in  [1],  Centrifuging  of 
RNA  in  the  saccharose  gradient  was  carried  out  by  the  method  des¬ 
cribed  in  [6],  For  this  purpose,  the  RNA  preparations  were  dis¬ 
solved  in  1  ml  of  tris-buffer  (0.01  M  tris,  0.001  M  EDTA,  0.1  M 
KaOl),  pH  7.4*  The  pressure  gradients  of  the  saccharose  were 
prepared  by  the  commonly  used  method  [14].  Centrifuging  was  con¬ 
ducted  with  use  of  hKE-Producter  equipment  (collector  with  drop 
counter,  ultraviolet  absorptions ter  with  flew  cuvette),  and  self- 
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recording  poton^ioKwter  PSR-1-0.8  (USSR).  The  values  of  the  coef¬ 
ficients  of  sedimentation  were  determined  by  the  Martin  and 
method  [14]. 

5tudj-  of  the  density  characteristics  of  the  ;i!IA  was  made  oy  cen¬ 
trifuging  the  latter  in  tlie  density  gradient  of  cesium  sulfate. 

For  this  purpose,  4,  al  of  saturated  solution  were  raised  with  0.3 
ml  of  RIIA.  ?he  mixture  was  prepared  on  s  tris-buffer  of  pH  7.4. 
Centrifuging  wns  conducted  in  the  rotor  Si-50  of  the  Spinko  L-2 
centrifuge  at  42,000  rpej  for  43  hrs. 

The  fractions  were  collected  following  calcination  of  the  bottom 
of  the  test  tribes.  Densities  of  the  solutions  of  cesium  sulfate 
in  the  fractions  were  determined  from  the  rofractcostric  magni¬ 
tudes  [It  j. 

The  polyacrvlamid  gels  were  prepared  from  0.5  agarose,  acryla- 
ndd  and  Nj  K '  Haethylenebisacchtylaadd  in  tubes  of  0.4  cm"  edameter 
and.  6  cm  length. 

Electrophoresis  of  the  FRA  was  accomplished,  with  tris* -buffer  in 
the  "Poiyanalist!1  apparatus. 

The  molecular  weight  of  the  samples  studied  was  determined  with 
use  cf  preparations  of  C1 4-uridine  of  cellular  28S  and  183  m A, 
the  molecular  weights  of  which  WGre  1.58  x  10°  and  0.7  x  10°, 
respectively  [13].  Radioactivity  was  measured  on  the  Tri-Carb 
5peetrame*-r  Rackcird, 


Results.  The  RHA  preparations  exhibited  an  ultraviolet  absorptior 
spectrum  with  absorption  majdmun  at  260  i&,  characteristic  of  the  nucleic 
acids.  The  ^60^260  rat’io  >;as  appra-dmately  3.  The  amount  o£  RHA.  in  the 
samples  was  determined  from  equating  1  toxic  unit  at  260  Km  with  40  ix g  of 

The  RHA  samples  studied  (0.5—1 .0  mg/nl)  were  analyzed  in  saccharose 
density  gradients  (5-20  and  10-30^),  the  saccharose  beir\|  prepared  ea  tris— 
buffer.  Following  centrifuging,  all  fractions  of  the  saccharose  gradient 
were  divided  into  two  parts,  for  one  of  which  the  radioactivity  was  deter- 
mned,  and  for  the  other  the  infectious  activity  of  the  material  of  the 
fractions. 

Data  of  the  sedimentation  analysis,  shown  in  Figure  1~a,  indicate  that 
or  ,^tracted  ^etm  viral  suspension  has  a  sedimentation  coefficient  of 

38-403.  Fracticraticn  of  RHA  preparations  which  had  been  processed  with  HHA- 
J  30  37  0)  presented  a  different  picture  of  the  radioactivity 

distribution  (Fig.  1-b).  To  determine  the  infectious  activity  of  fractions 
of  saccharose  gradient,  material  of  the  fractions  was  titrated  by  the  plaque 
method.  The  results,  shown  in  Fig.  1-A,  indicated  that  the  infectious  activity 
of  the  materia!  was  mainly  associated  with  the  fraction  in  which  maximal  radio¬ 
activity  appeared,  while  the  peaks  of  infectivity  and  radioactivity  coincided 


completely.  Inf  activity  was  absent  from  RNA  preparations  treated  with  RTlA-ase. 
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Figure  2.  Distribution  of  radio¬ 
activity  with  equilibrium  cen¬ 
trifuging  of  viricn  RKA  in  the 
cesium  3ulfahe  density  gradient 


Figure  3.  Electrophoresis  of 
virion  HJ&  in  3.5%  agarose- 
polyacryiemid  gel.  The  pos  i¬ 
tion  of  the  tagged  2SS  and  18 
S  Vllk  is  indicated  by  arrows. 
Entry  into  gel  state  cm  left. 


In  the  density  gradient  of  cesium  sulfate,  virion  71H4  is  distributed 
in  a  single  a  ne  with  buoyant  density  of  1.66  g/W'  (^ig.  Z).  Treatment  oi' 
these  EMA.  preparations  with  ribonvclease  led  to  disappearance  of  radioactivity 
peaks. 

To  obtain  additional  information  on  ihe  hcrogeneity  of  3IJA  preparations  f 
and  to  study  their  electrophoretic  mobility  and  determine  the  molecular  weight 
of  Fill,  the  appropriate  fractions  of  the  saccharose  gradient  (fractons  Hoa. 
19-21,  Fig.  1)  were  combined,  the  PJ&  newly  treated  i/ith  phenol,  extracted 
with  ethanol,  and  studied  with  the  help  cf  eleetrophosphorsais  in  3*5#  agarose- 
polyaciylsnid  gel. 

On  the  accompanying  eleetrophercgraas  (Fig.  3)  is  shown  the  electro¬ 
phoretic  mobility  of  the  viral  HTiA..  It  is  quite  evident  here  that  viral  4 OS 
PNA  have  identical  electrophoretic  mobility  and  that  the  peaks  of  radioactivity 
distinctly  coincide. 

To  determine  the  molecular  -weight  of  the  VIE  virus  PJiA,  ccelectrophesis 
cf  ribosome  283  and  18S  PJiA  was  ran  (See  ’'Material  and  Method;!”).  To  obtain 
CH  markers,  chicken  cellRKA  was  fractionated  in  the  saccharose  density  gra¬ 
dient,  and  fractions  corresponding  to  28S  and  183  HKA  were  removed,  the  position 
of  these  bsirig  determined  by  ultraviolet  absorption. 

Comparison  of  the  electrophcrograms  made  it  possible  to  deterfir.e  the 
molecular  .weight  of  ySE.vinxs  RI/A;  the  value  of  this  varied  within  the  limits 
of  4  ^  ICJk  and  4.3  x  !0&  daltons.  A  certain  variation  in  the  results  obtained 
can  evidently  be  explained  by  the  position- of  the  tagged  RHA,  which  in  the 
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various  tests  with  electrophoresis  was  observed  in  the  different  fractions. 

In  computing  molecular  weight  with  the  formula  proposed  by  A,  A,  Spirin 
(nol.  wfc.  =  1,500  x  where  S  is  the  coefficient  of  sedimentation  of  the 

RNA),  we  obtained  values  close  to  the  figure  obtained  with  the  help  of  electro¬ 
phoresis  of  the  RJLA.  in  a  polyacrylsmid  gel* 

Discussion.  Only  in  the  past  few  years  has  arbovirus  RHA  become  an  ob¬ 
ject  of  biochemical  research.  Host  0 turned  (as  regards  sedimentation  rate, 
buoyant  density,  nucleotide  content,  molecular  weight)  have  been  the  arbo¬ 
viruses  of  group  A.  It  should  be  noted  that  the  parameters  just  mentioned, 
in  the  majority  of  representatives  of  group  A,  have  very  similar  values,  such 
variation  as  is  present  being  evidently  explainable  in  terms  of  the  differences 
in  research  methods  used  by  the  investigators. 

Viricn  R&A  of  the  VS3  virus  remained  practically  unstudied  until  very 
recently.  The  data  obtained  her  in  analysis  of  this  HliA  in  the  density  gra¬ 
dient  of  saccharose  male  it  possible  to  establish  that  it  is  exhibited  by  a 
a  single  homogeneous  peak  with  sedimentation  coefficient  of  33-405. 

This  homogeneous  and  HJiA-ase-=sensitive  peak  shewed  an  inf  activity  peak 
whose  maximal  values  coincided  with  these  of  the  radioactivity  maximum. 

Similar  results  have  been  obtained  by  a  number  of  investigators  in  the 
analysis  of  tagged  SKA  fraa  other  arboviruses  from  group  A.  It  should  be  noted, 
however,  that,  despite  very  close  similarities  among  arbovirus  RHA,  a  certain 
variation  ir  the  values  of  their  sedimentation  coefficients  is  found.  Those 
coefficients  vary  withr:  the  limits  of  383  ami  45s  [9,  12,  16,  18] .  Ibis  vari¬ 
ation,  probably,  is  associated  with  differences  in  the  conditions  of  gradient 
centrifuging.  However,  inf  activity  in  all  of  the  works  referred  to  coincided 
v/ith  the  radioactivity  peak. 


Analysis  of  virion  RFA  with  use  of  electrophoresis  in  ag&rose-poly- 
anrylamld  gel  made  it  possible  to  obtain  additional  information  on  the  homo¬ 
geneity  of  the  investigated  RHA  samples,  and  to  determine  thtir  molecular 
weight  as  well.  3h  general,  deducing  the  molecular  weight  of  arbovirus  KKA 
is  a  difficult  mantter,  on  acccwnt  of  the  very  1  r  Rf!A  content  (4-62)  io  the 
virions — a  circumstance  which  naturally  complicates  the  product  lav  of  a  large 
amount  of  RHA.  until  recently,  only  in  a  single  case,  with  use  of  sedimenta¬ 
tion  coefficient  and  specific  density  of  the  VEE  virus,  v/as  it  poss.  ble  to 
establish  the  molecular  weight  of  its  RliA  within  the  limits  of  1  x  10°  and 
3  x  10°  daltcns  [1?]. 

nevertheless,  research  recently  conducted  on  the  molecular  weight  of 
PiiA  from  two  other  arboviruses  (Sinabis  and  Semliki  Forests*)  has  shosn  that 
RHA  arboviruses  are  heavier  than  ore'll  crus  ly  supposed  [7,  10], 


*Boch  names  adapted  from  the  Russian 


Is. 


:  .v  * 


Tlie  results  referred  to  were  applied  to  the  data  obtained  by  the  pres¬ 
ent  writers  in  their  derivation  of  the  molecular  weight  of  VE3  virus  RHA. 

The  impossibility  of  any  more  precise  determination  of  the  molecular 
weight  of  RIIA,  in  our  view,  is  inevitable  on  account  of  a  number  of  factors. 
Thus,  nc  data  have  appeared  indicating  the  effect  of  the  buffers  used  in 
the  processes  of  electrophoresis  on  the  conformation  and  mobility  of  the  RNA  or 
the  positions  of  tagged  23S  and  183  RIIA;  and  the  final  result  will  be  in¬ 
fluenced  by  the  concentrations  of  the  p olyacrylamid  gels.  For  example,  in 
using  2.55?  gels,  we  obtained,  for  the  most  part,  lower  values  of  molecular 
wieght  (3.89  x  106)  than  with  the  use  of  3.5#  gala  (4.3  x  10®  daltons),. 

From  results  obtained,  we  nay  assume  that  the  VEE  virus  RNA  differs 
little  in  physico-chemical  properties  from  the  RiiA  derived  from  other  repre¬ 
sentatives  of  group  A  of  the  arboviruses. 
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CHARACTERISTICS  OF  VIRIOM  RNA  OF  VENEZUELAN  EQUINE  : 

ENCEPHALOMYELITIS  VIRUS  ! 

A.  S.  Agabilyan.  L.  V.  Uryvaev,  F.  I.  Ershov  j 

i 

Physico-chemical  properties  of  infcciious  RNA  of  Venezuelan  equine  encephalo¬ 
myelitis  virus  were  determined.  The  virion  RNA  was  found  to  sediment  in  sucrose  : 
gradient  at  38 — JOS  sedimentation  coefficient  In  fractionation  of  RNA  in  cesium  sulphate 
density  gradient  RNA  was  found  in  one  zone  of  1.66  g/cm1  density.  Electrophoresis  of  ! 
virion  40S  RNA  in  3.5%  agarose-polyacrylamid  get  supplied  additional  information  on  1 
RNA  preparations  and  made  it  possible  to  determine  its  molecular  weight  which  in  ■ 
different  experiments  varied,  within  the  range  of  4.0X10*  to  4.3x10*  daitons.  \ 


